Direct CNS delivery of siRNA mediates robust silencing in oligodendrocytes.
The most significant challenge remaining in the development of small interfering RNAs (siRNAs) as a new class of therapeutic drugs is successful delivery in vivo. The majority of reported studies describing delivery of siRNA or short hairpin RNA (shRNA) to the central nervous system (CNS) have focused on RNA interference (RNAi) in neurons. Here we show direct CNS delivery of siRNA to a different cell type-oligodendrocytes-using convection-enhanced delivery, and demonstrate robust silencing of an endogenous oligodendrocyte-specific gene, 2',3'-cyclic nucleotide 3'-phosphodiesterase (CNPase) with siRNA formulated in saline. The silencing is not sequence-dependent as several different siRNAs are effective in inhibiting target gene expression. Furthermore, we show that CNPase mRNA reduction is dose-dependent, durable for up to 1 week, and mediated by an RNAi mechanism. Increasing the flow rate of siRNA infusion increased the distribution of mRNA suppression to encompass white matter regions distant from the infusion site. Finally, we demonstrate suppression of CNPase mRNA in the nonhuman primate CNS. Taken together, these results show for the first time robust RNAi within oligodendrocytes in vivo and demonstrate the important potential of siRNAs in the treatment of CNS disorders involving oligodendrocyte pathology.